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 Abstract: This study analyzed the long-run impact of world oil prices on agricultural 
productivity in selected staple crops in Nigeria. The analysis was based on the input and output 
quantities of the crop sub-sector, which is the dominant sub-sector of agriculture of Nigeria. 
Secondary data which were sourced from secondary sources such as the Organization of 
Petroleum Exporting Countries (OPEC), National Bureau of Statistics (NBS) and Central Bank 
of Nigeria (CBN) annual statistical bulletin were used for the study. Descriptive statistics and 
inferential statistics were used to analyse data collected. The result of the study showed that 
world oil price had a negative long-run effect on agricultural productivity at 5% level of 
significance. Furthermore, world oil price has a negative long-run effect on individual crop 
productivities at 5% level of significance. Hike in oil price no doubt results to hike in 
agricultural production resources which make production resources inaccessible to the resource-
poor farmers. The consequence is a decline in agricultural productivity. Hence it is necessary 
that provision should be made by government and other stake holders to cushion the effect of 
hike in price of production resources to farmers so that agricultural production can continue 
unhindered. 
  
 Keywords: impact, long-run, agricultural productivity, staple crops and world oil 
prices 
INTRODUCTION 
 
          Agricultural products constitute the bulk of Nigeria’s non-oil exports. The shares 
of these products both processed and unprocessed in total value of non-oil exports is as 
high as 70 per cent (Eboh et al., 2012). Other components of the non-oil exports 
include manufactured products and solid minerals. The agricultural products include 
cocoa, groundnut, palm produce, rubber (natural), cotton and yam, fish and shrimps, 
while the manufactured products and solid minerals include processed agricultural 
products, textiles, tin metal, beer, cocoa butter, plastic products, processed timber, 
tyres, natural spring water, soap, detergent and fabricated iron rods (Adebiyi and 
Mordi, 2010).  
Despite the contribution of agriculture to the economic development of 
Nigeria, the growth of agricultural productivity in the country has been undulating; and 
this is mostly attributed to lopsided agricultural policies, soil infertility problems, over 
dependence on rain-fed agriculture, instability in macroeconomic variables and 
increasing food import (Federal Republic of Nigeria, 2006 and Jeter, 2010). The 
Government, realizing the significance of agricultural sector has intervened severally 
to regulate the activities of the sector (Nnadi et al., 2013). During the post 
independence period (After 1960), the sources of intervention was mainly the 
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Development Plans and annual budgets (Garba, 2009; Akpan, 2010). Development 
Plans and annual budgets were used by government to provide funds to support 
agricultural sector (Nnadi et al., 2013). These funds were not adequate to support the 
sector’s programmes due to increasing corruption tendencies among government 
officials concerned, institutional and policy mis-specification among others (Garba, 
2000). 
     According to Obadan (2012), agriculture related programmes and policies 
were initiated and implemented following the continuous declining role of agriculture 
towards promoting economic growth and development of the country.  The cash crop 
subsector was the major area of government price intervention in the pre-structural 
adjustment period (The period before 1986) (Apata et al., 2010). The government 
replaced the Regional Marketing Boards, which controlled export of cash crops prices 
from 1949 to 1976, with the National Commodity Board in 1977 (Apata et al., 2010). 
Central machinery was evolved for the determination of the producer prices of the cash 
crops. This measure was adopted in the belief that by improving commodity prices 
periodically, farmers’ incomes as well as agricultural Productivity would be enhanced. 
This policy stance was specifically articulated in the Third National Development Plan 
and later enacted into law by Decree 29 of 1977 (Akanji and Ukeje, 2009). 
The petroleum industry in Nigeria has brought unprecedented changes to the 
Nigerian economy, particularly in the past five decades when it replaced agriculture as 
the cornerstone of the economy (Aigbedion and Iyayi, 2013). The oil industry has risen 
to the commanding heights of the Nigerian economy, contributing the larger share to 
Gross Domestic Product (GDP) and accounting for the bulk of federal government 
revenue and foreign exchange earnings since early 1970s (Aigbedion and Iyayi, 2013). 
However, Nigeria’s considerable endowment in fossil fuel has not translated into an 
enviable economic performance; rather, the nation’s mono-cultural economy has 
assumed a precarious dimension in the past decades susceptible to the vagaries of the 
international oil market (Aigbedion and Iyayi, 2013).  The run-up in crude oil prices 
was motivated initially by demand-driven tightening of market balances, but later has 
been further fuelled by a combination of supply concerns and financial factors. Market 
tightening is expected to persist because of a sluggish supply response. Beginning from 
the last quarter of 2008, demand pressure have eased as global output growth slowed 
down, owing largely to the global economic and financial crises. Oil prices are likely to 
remain volatile, arising from low stocks, limited spare capacity, supply disruptions, and 
uncertainty over exploiting new reserves and the development of non-oil sources 
(Egwaikhide, 2012). 
  As a net seller of crude oil, many Nigerians today strongly believe that the 
nation should be free from any negative oil price shocks. However, the reality is a far 
cry from this expectation. Only few households seem to benefit from the oil windfall 
while others are subject to further deprivation, higher food prices, higher transport 
costs and higher energy costs. On the other hand, there are groups of analysts who 
believe that the massive infrastructural development of the mid-1970s would not have 
been possible if not for the oil money. So much so that the debate about the economic 
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impact of the oil windfall has now become the concern of all and no more the exclusive 
preserve of economists (Egwaikhide, 2012). 
 
MATERIAL AND METHOD 
 
 This study employed documentary analysis survey using time series data 
collected from 1980 to 2014 
             The study area is Nigeria. The country is located on the west coast of Africa 
and lies between latitudes 40 N and 140 N of the equator and longitudes 30E and 150 E 
of the meridian. Geographical features in Nigeria include: the Adamawa highlands, 
Mambilla plateau, Jos plateau, Obudu plateau, the Niger River, River Benue and Niger 
Delta. Nigeria is found in the Tropics, where the climate is seasonally damp and very 
humid. Nigeria is affected by four climate types namely: the tropical rainforest climate 
or the equatorial monsoon, the tropical savannah climate or the tropical wet and dry 
climate, Sahel climate or the Tropical dry climate and the alpine climate or highland 
climate or mountain climate. These climate types are distinguishable, as one move 
from the southern part of Nigeria to the Northern part of Nigeria through the Nigeria’s 
middle belt. 
            The population for this study is the entire Nigeria. Annual time series data on 
world oil prices and agricultural productivities of the selected crops as well as 
agricultural GDP were collected from 1980 to 2014 was used, covering a period of 
thirty-four (34) years.  
The data for this study were analyzed using both descriptive and inferential statistics.  
Johansen (1991, 1995) vector autoregressive (VAR) based co-integration test was used 
to analyze the objective. 
 Co-integration 
           As long as x and y are co-integrated, one does not have to worry about the 
spurious regression problem. If all variables are not stationary, but the regression error 
is stationary, then co-integration occurs. If x and y have unit root but some linear 
combination of them is stationary, then y and x are said to be co-integrated (Koop, 
2000). X and Y have stochastic trend if they have unit roots. However if they are co-
integrated, the error does not have such a trend. In this case, the error will not get too 
large and y and x will not diverge from one another. This means that they will trend 
together. If x and y are co-integrated, then there is an equilibrium relationship between 
them.  
            Co-integration implies there is a long run relationship, it also implies common 
stochastic trend. According to Jin-Lung, (2008), long run and short run relationship can 
be separate from each other using co-integration. The Engle-granger (EG) or 
Augmented Engle-granger test is often used to test for co-integration. Johansen and 
Juselius (1990, 1991) and Johansen (1991, 1995) co-integration approach are other 
methods that can be used to test for co-integration. However, Johansen co-integration 
test is superior to all other methods because it has all the desirable statistical properties. 
Its weakness, however, is that it relies on asymptotic properties and therefore sensitive 
to specification. 
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            Two series integrated of the same order I (q) are said to be co-integrated if the 
linear combination of the two variables generates a stationary series (Granger, 1987). 
In the short-run, non-stationary series that is co-integrated may diverge, but in the 
long-run they must be linked together. According to Koop (2000), the co-integrated 
variables will never move far apart, but will be attracted to their long-run relationship. 
Therefore, to test for co-integration means to test for the existence of long-run 
relationship between economic variables.  
           There are different ways of testing for co-integration between variables, but the 
Johansen co-integration test will be used to determine the long-run relationship 
between agricultural productivity and world oil prices in this study. Johansen co-
integration test is preferred for use in this because it is superior to other tests and has 
all the desirable statistical properties. It is capable of determining the number of co-
integrating relations among variables. Its disadvantage however, is that, it relies on 
asymptotic properties and is therefore sensitive to specification. Following this 
technique, in order to determine whether two variables are co-integrated, one has to 
first of all ascertain the order of integration of the variables that is being modeled. This 
pre-testing is done by the unit root test as earlier discussed. Two variables have to be 
integrated of the same order before one can proceed with co-integration test in the 
Johansen framework. If it is established that two variables are integrated of the same 
order, then one can proceed to estimating the long-run equilibrium relationship. 
Co-integration Test 
           Following the Koop (2000) method, if the variables WOILP and AP have unit 
roots, but some linear combination of WOILP and AP is stationary, then the spurious 
regression which occurs when the variables are not stationary can be avoided since 
WOILP and AP are co-integrated. The Johansen test is a VAR based co-integration 
test. Consider a general VAR of order p: 
yt = A1 yt - 1 + … + A p yt - p + βxt – I +εt…………………………………...……(1)  
Where: 
 yt is a k-vector of non-stationary variables that are for instance integrated of order 1 
and commonly denoted as I (1). In this study, yt consists of WOILPt and APt, xt is a 
vector of deterministic or exogenous variables which are optional and εt is a vector of 
innovation or random shock. The VAR can be rewritten as: 
∆ yt = ∏ yt – 1 +  ∑ Γ i ∆yt –I + βxt + εt …….………………………………………….(2) 
Where 
 ∏
 = ∑ Ai – I,      Γi = - ∑ Aj……....………………….……………………...……(3) 
Granger’s representation asserts that if the coefficient matrix, ∏ has reduced rank r<k, 
then there exists matrices α
 
and β each with a rank r such that ∏
 = αβ and β'yt is I (0). 
Furthermore, r is the number of co-integrating relationships (co-integrating rank) and 
each column of β is the co-integrating vector. The elements of α are known as the 
adjustment parameters in the VECM. Johansen method is to estimate the ∏
 
matrix 
from an unrestricted VAR and to test whether one can reject the restriction implied by 
the reduced rank of ∏. It can be shown that for a given r, the maximum likelihood 
estimator of β defines the combination of yt-1 that yields the r largest canonical 
Agricultura                                                                               no. 3 –4 (111-112)/2019                                                                                      Agriculture  
 
 
- 44 - 
 
correlations of ∆yt with y t-1 after correcting for lagged differences and deterministic 
variables when present.  
            Johansen proposes two different likelihood ratio tests of the significance of this 
canonical correlation and thereby the reduced rank of the matrix ∏: the trace test and 
maximum eigen value test. The trace test is used to test the null hypothesis of r co-
integrating vectors. The maximum eigen value test on the other hand, is used to test the 
null hypothesis of r co-integrating vectors against the alternative hypothesis of r+1 co-
integrating vectors. 
RESULTS AND DISCUSSIONS 
 
 Long-run Relationship between World Oil Price and Agricultural 
Productivity in Nigeria  
The result in Table 1 shows that co-integration exists between world oil price 
and agricultural productivity in Nigeria, rejecting the null hypothesis that world oil 
price and agricultural productivity are not co-integrated at 5% level of significance.  
This implies that world oil price and agricultural productivity are co-integrated, 
suggesting a long run-relationship between world oil price and agricultural 
productivity. The presence of co-integration implies that world oil price and 
agricultural productivity follow the same long-run trend. As a result, the world price of 
oil drifts along with agricultural productivity in the long run.  
The long run estimates for this relationship between world oil price and 
agricultural productivity is presented in Table 2. The result shows that world oil price 
has a negative long-run effect on agricultural productivity at 5% level of significance. 
This result is consistent with the findings of Hanson et al. (2013) who found that oil 
prices have inverse relationship with agricultural productivity. This implies that the 
higher the world oil price the lower the agricultural productivity. This is because high 
oil prices lead to increased revenue from the oil sector. Consequently, the government, 
as well as private individuals concentrate attention on the oil sector and invest 
enormously therein. Eventually, the agricultural sector is neglected and the resultant 
effect is low productivity.  
Another reason accounting for the inverse relationship between world oil 
prices and agricultural productivity in Nigeria is that, there is desire to get-rich-quick 
syndrome. The incomes from the oil sector come very fast relative to the income from 
the agricultural sector, since agriculture is characterized with time lag. But when there 
is a fall in the oil price, the country will have no option than to fall back to agriculture 
in order to help sustain the economy. 
 The result in Table 1 also shows that there is co-integration between world oil 
price and the individual crop productivities. This implies that there is long-run 
relationship between world oil price and the productivity of maize, rice, sorghum, 
millet, cassava, yam, groundnut, beans and soya beans. The presence of co-integration 
implies that world oil price and individual crop productivities follow the same long-run 
trend. As a result, the world price of oil drifts along with the individual crop 
productivities in the long run.  
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 The long-run estimates for the relationship between world oil price and 
individual crop productivities are presented in Table 2. The result shows that world oil 
price has a negative long-run effect on individual crop productivities at 5% level of 
significance.  This implies that the higher the world oil price the lower the individual 
crop productivities. 
Table 1. 
Johansen Co-integration Test between World Oil Price and Agricultural Productivity in 
Nigeria 
Co-integration test H0 H1 Statistic **Critical value 
WOILP and AP r = 0 r = 1 16.52* 14.27 
WOILP and MZP r = 0 r = 1 15.61* 14.27 
WOILP  and RIP r = 0 r = 1 17.82* 14.27 
WOILP and MTP r = 0 r = 1 18.76* 14.27 
WOILP and SP r = 0 r = 1 20.32* 14.27 
WOILP and CAP r = 0 r = 1 14.59* 14.27 
WOILP and YAP r = 0 r = 1 16.47* 14.27 
WOILP and BP r = 0 r = 1 17.23* 14.27 
WOILP and GNP r = 0 r = 1 18.75* 14.27 
WOILP and SOYP r = 0 r = 1 19.42* 14.27 
**Critical value is significant at 5% level; *Null hypothesis is rejected at 5% level. Source:  Data analysis, 2016 
Table 2. 
Long-run Estimates of Effects of World Oil Price on Agricultural Productivity in Nigeria 
Variables WOILP Constant 
AP -6.72 (-2.16*) 22.16 (2.19*) 
MZP -5.65 (-2.18*) 20.12 (2.39*) 
RIP -4.49 (-2.23*) 15.26 (2.49*) 
MTP -3.38 (-2.34*) 17.22 (2.29*) 
SP -2.54 (-2.45*) 21.46 (2.11*) 
CAP -7.15 (-2.58*) 18.25 (2.61*) 
YAP -5.16 (-2.68*) 23.34 (2.56*) 
BP -4.31 (-2.28*) 16.72 (2.44*) 
GNP -3.24 (-2.39*) 24.53 (2.32*) 
SOYP -6.13 (-2.71*) 14.41 (2.09*) 
Figures in parenthesis are t-ratios; * t-ratio is significant at 5% level. Source: Data analysis, 2016 
 
CONCLUSIONS 
 
 The study showed that a long-run relationship existed between world oil price 
and agricultural productivity in Nigeria. The vector error correction model showed a 
negative and significant effect of world oil price on agricultural productivity. 
 Furthermore, there was a long-run relationship between world oil price and the 
productivities of the individual crop   
 Recommendations: (i) Since world oil price shock has significant effect on 
agricultural output as a whole, Government should ensure that pump price of refined 
oil products are being subsidized to cushion the effect of high oil prices on agricultural 
output; (ii) Hike in oil price no doubt results to hike in agricultural production 
resources which make production resources inaccessible to the resource-poor farmers. 
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 The consequence is decline in agricultural productivity. Hence it is necessary 
that provision should be made by government and other stake holders to cushion the 
effect of hike in price of production resources to the farmers so that agricultural 
production can continue unhindered.  
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